. Characterization of carbon-based materials. TEM images of (A) SWCNTs, (B) MWCNTs and (C) GO. (D) Raman spectra of carbon-based materials. Results showed carbon-based materials specific 1350 cm -1 -D band and 1580 cm -1 -G band. (E) The detection of Zeta potential of SWCNTs, MWCNTs and GO, respectively. Results showed that MWCNTs and GO possessed similar Zeta potential (-37.6 mV and -39.6 mV), which was obviously different from SWCNTs (-22.1 mV). (F) XPS of SWCNTs, MWCNTs and GO, respectively. The C1s scan displays the representative peak intensity at the binding energies 284.6 eV of the carbon nanomaterials, which can be attributed to the C-C.
-3 - Figure S2 . Phenotypes of rhizobia cultured for 48 h on YMA medium supplemented with 50 or 500 µg/mL AC, MWCNTs, SWCNTs and GO, respectively. 200 µL of serial 10 6 -fold dilutions with sterile distilled water was spread onto YMA plates. Figure S3 . Phenotypes of nodule primordia of plants grown in soil treated with/without MWCNTs at 7 dpi, immature nodules at 10 dpi, and mature nodules at 14, 21, 28 dpi. Scale bar = 10 mm.
-4 - Bars with different letters represent significant differences (p < 0.05).
-5 - Bars with different letters represent significant differences (p < 0.05).
-8 - Table S3 . Primer sequences used in the expression analysis of nodulation. Table S4 . Primer sequences used in the expression analysis of nitrogenase.
